Introduction
During the last two decades, crown ethers (coronands) [1] and their noncyclic analogues (po dands) [1] have been of considerable interest due to the salient complexation properties to cations and uncharged organic molecules [2] . These have found many applications in theoretical, analytical and preparative chemistry [3] . The particular liga tion behaviour of crowns and podands depends on different parameters including the num ber of do nor atoms, the nature of donor atoms, ring size as well as topological and conform ational param e ters [4] , Extra functional groups have also been in troduced into crown and podand frameworks in order to make them more specific complexants. Typical examples of com pounds are the so-called self-ionizable (protonizable) crowns and podands [5] . Others use the extra functional groups for co loration effects [6] . In these cases the functional groups are intended to converge the com plexation site of the crown or podand. By way of contrast, functional groups in a lateral position o f the crown are useful to attach additional complexation arms [7] or lipophilic side groups [8] , to bind the crown or podand to a polymer backbone [9] , to tie to-gether two or more crown com pounds (bis-crown ethers) [10] or to build new host topologies [11] . In the latter context, amino functional groups are very promising since they open broad chemical connectivities. However, relatively few coronands and podands with extra amino groups are known [ 12] .
Here, we report on the synthesis of a series of crown com pounds ( lb -3 b ) and podands (4 b -8 b ) incorporating two aniline building blocks ob tained from previously synthesized nitro com pounds ( l a -8 a ) [13] and give characterization of the new com pounds in respect of analytical, physi cal, spectroscopic and PKa data; the latter exceed a preliminary study [14] , Crystalline complex for m ation between 3 b and NaSCN is reported and since the X-ray crystal structure of dianilino crown lb is known [15] , a structural comparison based on the previous solid state and the present spectro scopic data in solution is drawn.
Results and Discussions

Synthesis
The catalytic reduction o f aromatic nitro com pounds by hydrazine has been known since 1929 [16] . Num erous arom atic nitro com pounds have been treated in neutral or basic solution with hy drazine and in the presence of several catalysts, e.g. P d -C , P d -C a C 0 3 (1%), P t-C , R u -C a or Raney Ni [17] . Selectivity at these reductions is ob-served only for arom atic nitro com pounds con taining O-benzyl, N-benzyl and chloro substi tuents [18] . So far, no systematic investigation has been made on the hydrazine-effected reduction of cyclic and open-chain oligoether derivatives with two nitro groups on different benzene rings, such as the present com pounds l a -7 a. These com pounds and also 8 a and 10 a gave the correspond ing diamines l b -8 b and m onoamine 10b sm ooth ly and in high yields if the reduction is carried out .XX in neutral refluxing ethanol solution using hydra zine hydrate (80%) and a P d -C catalyst (Table I) . However, when nitrobenzo crown ether 9 a was subjected to the same reduction conditions, the re duction was very incomplete showing the presence of unreacted nitro com pound 9 a and large quanti ties of intermediate reduction products but only low am ount o f amine 9 b, detected by TLC (C H 2C12/T H F , 1:1). The observed difference in reactivity is possibly a result o f the particular complexation behaviour of 9 a, considering the fact that 18-crown-6 is capable o f forming stable com plexes with hydrazines [19] . Moreover, it was found that the addition o f base (KOH) helps to distinctly speed up the reaction rate. Under this condition, the reductions are generally complete in 0 .5 -1 .0 h, except of 9a which was again insuffi cient. Hence, reduction of 9 a was alternatively carried out by Raney Ni/hydrazine hydrate (80%) in neutral ethanol to give a 70% yield of 9b [20] . Isolation and purification of the amino com pounds lb -1 0 b were effected by column chrom a tography (S i0 2) using hexane/CH 2Cl2 (1:2) for elution and subsequent recrystallization (solvents and other experimental data for each com pound are given in Table I ). Amino crown 9 b was ob tained as a viscous oil which crystallized hardly from isopropanol in two m onths at the dark. W hen dry hydrogen chloride was passed through a solution of 9b in CH2C12, the corresponding hy drochloride (9 b H C l) resulted in crystals (Table I ). The 1:1 complex between diamino crown 3 b and NaSCN was obtained by combining solutions of 3 b in acetonitrile and NaSCN in hot methanol.
Titration studies
In previous experiments [14] , we have attem pted to investigate correlation between structural char acteristics and basicity properties of some of the crowns and podands the synthesis of which is re ported here. Com plementary studies including the remaining com pounds are required to round off the discussion. They involve using of the same ex perimental method as before [14] . In this nexus, so lutions of the com pounds (0.001 M) in nitroben zene were titrated potentiometrically with per chloric acid (0.034 M) in nitrobenzene and their pK a' values were calculated. The complete pK a', and pK a'2 data, com pounds o f com parison includ ed, are given in Table II . F or the diam ino coronands lb -3 b and podands 4 b -8 b , a linear rela tionship between the pK a', values and the present number of oxygen atom s is evident. This suggests that in these com pounds, the ether oxygens may considerably be involved in the proton interaction which is reasonable since hydronium complexes of crowns are established [21] . Aniline and 2-methoxyaniline (10 b), which were included for comparison, fall into line while 2,2'-diaminobiphenyl shows a distinct deviation, possibly due to a certain proton sponge property [22] , On the oth er hand, amino crown 9 b with five ether oxygens in the macroring has a pK a', close to that o f lb with only three ether oxygens in the ring, which is not obvious from the above reasoning. Also, the pK a'2 values found for the series o f crowns l b -3 b are difficult to understand. Consequently, further work is required to estab lish the effects which control the protonation/deprotonation equilibria of this class o f compounds.
Spectroscopy
Selected IR data for the new amino crowns and podands are listed in 
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3200 c m '1 while the NO, bands (1510 and 1340 c m '1) present in the IR spectra of the corre sponding nitro derivatives have disappeared [13, 23] . Alkylether and arylether stretching bands are also observed at 1150-1080 cm "1 and -1240 cm "1, respectively.
The 'H N M R data are given in Table IV (as signment of atoms in Scheme 1).
On comparing the a-C H 2 proton chemical shifts of the previously reported [13] nitro coronands and podands with amino coronands and podands, we note a shielding of 0.005 to 0.20 ppm on pass ing from the nitro to the corresponding amino compounds which is reasonable since NO, and N H 2 are electron withdrawing and donating groups, respectively. A similar, but lesser, effect is observed for the /?-CH2 and y-CH2 protons.
Benzylic protons give a singlet (average Ö = 3.96 ppm) in amino derivatives lb~3 b just as the corresponding nitro com pounds [13] .
The 13C N M R data for the new coronands ( l b3b and 9b) are summarized in Table V ( As determined by X-ray crystallography [15] crown com pound lb shows a highly non-symmetric irregular conform ation in the solid state with high distortion at the benzylic carbon (bonding angle 116.1°). The torsion angle between the phenylene planes is 65.6° and there is short contact (2.41 Ä) between one o f the benzylic H atom and a neighbouring oxygen, unlike a similar com pound of larger ring size [24] , The 'H N M R spectra indi cate no such irregular conform ations in solution, neither o f lb nor o f 2b and 3b. This, it is likely that conform ations of the higher diphenylm ethano crowns are also rather different in solution and in the solid state.
In the electron impact (El) mass spectra o f the amino crowns lb~3 b , relative height o f 100% of the M +-peaks (see Table VI ) suggests high stability of the macrocycles. Fragm entations mostly pro ceed by the loss of C4H 70 , C4H 80 2 or C2H40 groups. For the NaNCS complex o f 3b, the frag m entation patterns are similar to uncomplexed 3 b.
Experimental
General
Melting points were measured on a ThomasHoover apparatus using a capillary tube. IR spec tra were obtained from a Perkin Elmer 377 spec trophotom eter in KBr discs. 'H and 13C N M R spectra were recorded in CDC13 solution (90 M Hz and 200 M Hz N M R spectrometers, <5-scale, SiMe4 as internal standard). Mass spectra were obtained from a VG 7070 mass spectrometer (electron im pact mode 70 eV, source tem perature 240 °C). M i croanalyses were carried out by the microanalytical service of TÜBITA K-M AE, Gebze-Kocaeli (Turkey).
Chemicals
Hydrazine hydrate (80%), P d -C (10%) and nickel catalyst were purchased from Fluka. 2,2'-diaminobiphenyl [25] and the nitro precursors l a -10a were prepared by the literature methods [13, 25] . The new amino crowns and podands l b -8 b as well as 9b [20] and 10b [26] were synthe sized from the corresponding nitro derivatives l a -1 0 a by catalytic reduction with hydrazine hy drate. Experimental details are summarized in T a ble I, analytical data in Table VI . The procedure given for the synthesis of 3 b is representative of all am ino com pounds, except 9b [20] .
Preparation o f diamino crown 3 b
To a refluxing suspension of P d -C (0.10 g, 10% Pd) and dinitro crown 3 a (0.90 g, 2.0 mmol) in ethanol (100 ml) was dropped a solution of hydra zine hydrate (80%, 8 ml) in ethanol (50 ml) over a period of 0.5 h. Refluxing was continued for 2 h. The mixture was filtered and the solvent removed in vacuo. The residue was subjected to column chrom atography (75 g S i0 2 to 1.0 g residue, eluents hexane/CH2Cl2 1:2) to give solid 3b which was crystallized from isopropanol and recrystal lized from ether-isopropanol (1:4).
Hydrochloride o f 9 b
This com pound was obtained by passing dry hy drogen chloride through a solution of 9 b in methy lene chloride. F urther details in Table I and VI.
Preparation o f complex 3b N aN C S (1:1)
The macrocycle 3b (0.388 g, 1.0 mmol) dis solved in acetonitrile (15 ml) was added to a hot solution o f NaNCS (0.081 g, 1.0 mmol) in m etha nol (10 ml). The mixture was concentrated and di ethyl ether (10 ml) was added. On refrigerating for two days, needle-shaped crystals formed which were collected and washed with cold ether. Recrys tallization from acetonitrile/diethyl ether (1:3) yielded 0.33 g (70%) of the 1:1 complex, m .p. > 250 °C (decomp.), analytical data in Table VI. 
